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Hurwitz and Zweifel [l, 21 suggested the application of the Gauss-Jacobi 
quadrature to obtain numerical approximations of Fourier transforms. In 
these papers, under appropriate restrictions on the function $(k), the expres- 
sion 
S(X) = jm4(k) sin RX dk 
0 
(1) 
was transformed into 
S(x) = E jllr dY, 4 cos qJ 4 (2) 
-l/2 
where 
and 
kx 
.v=;-6 
With this transformation, Hurwitz and Zweifel reduced the problem to the 
following approximation 
s 
112 u(y, x)cos 1T.y dy 
-l/Z 
- I$ cfs~y;NJ QY’~ 4 
where the .yjN) are the zeros in (0, 3) of 
that is, 
T,(cos Try) = cos (2N + 1) Ty 
cos Try N = 1,2, . . . 
i2- 1 
y!N’ = 2(2N + 1) 3 
j = 1, 2, . . . . N 
(3) 
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The approximation was based on the fact that the r,(cos q) are orthogonal 
in (- 8,$) with respect to the function cos2 v. The WjN) are the corre- 
sponding Christoffel numbers. A general expression for them is not given 
in [I, 21, although a way of calculating them is suggested. Only the numerical 
values corresponding to a few values of N are given. 
To obtain a general expression for the WjN), we observe that since a(~, X) 
is an even function of y [l] and the r,(cos gr) are also orthogonal in (0, 8) 
with respect to co.+ WY, (3) reduces to 
Then 
W;N) = -2m sin 2~:~’ 
rgcos ?ryjN)) I 
r/a F,(COS ny) COS’ n-y dy 
0 cos 2rry - cos 2STyiN’ - 
(4) 
(5) 
Equation (5) follows from the general formula for the Christoffel numbers 
[3,4] and the fact that the r,(cos v) are polynomials of degree N in cos2 v, 
that is, in cos 277-y. From (5), we get 
2 (N) 
W;N) = ‘;;yl 
and (3) reduces then to 
J‘ 
l/8 
-1,2 O(Y, x) ~0s ye dy - j&q $ 24%‘jN), x) cos rn.~;~)N). (6) 
3-l 
Observing that the integrand in the left-hand side of (6) vanishes for y = 4 
and y = - Q, it is immediate that (6) re p resents the well-known trapezoidal 
rule with 2N + 2 points applied to 
F(y, x) = u(y, x) cos 7ry. 
An analogous result is obtained in the approximation of 
I ~.R.Y, 4 sin TY 4 
by the Gauss-Jacobi quadrature, using the Chebyshev polynomials of the 
second kind, 
U,(cos ny) = 
sin@ + 1)~ 
sin ny 
which are orthogonal in (0, 1) with weight function sin2 q. 
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